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(54) PISTON TYPE OSCILLATORY ACTUATOR 

(57)Abstract: 

PURPOSE: To increase output torque by providing outer side and 
inner side pistons respectively in first and second cylinder tubes 
opposing to each other with an output shaft sandwiched between 
them, forming the piston shaft of the former in a cylindrical shape, 
and converting rectilinear reciprocating motion of respective 
pistons to oscillatory rotating motion. 

CONSTITUTION: When pressurizing fluid flows into a working 
chamber C2 from a fluid port 8 and fluid in working chambers C4, 
05 is exhausted from fluid ports 9, pistons 10B, 1 1 A are pressed 
outward, fluid enters working chambers C1, C3 from the working 
chamber 02 through passages 21 A. 21 B. and the pistons 10A, 1 1B 
are pressed into the center side. Rack gears 13A, 13B of driving 
bars 12A, 12B make a pinion gear 14 rotate with this action, and an 
output shaft 3 rotates clockwise. When pressurizing fluid flows into 
the working chambers 04. 05 from the fluid ports 9 subsequently 
and fluid in working chambers 02. 01. 03 is exhausted from the 
fluid port 8, the output shaft 3 rotates control clockwise and the 
output shaft 3 performs oscillatory-rotating motion with repetition 
thereof. It is thus possible to increase output in a miniature size. 



Sr.':. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's ^ 
decision of rejection] BEST AVAILABLE COPY 



http://www19.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAAVXaWvxDA4^^ 09/13/2005 



Searching PAJ 2/2 
[Date of extinction of right] 

Copyright (C): 1998.2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go,jp/PA1 /result/cletall/main/wAAAVXaWvxDA404034203... 09/1 3/2005 



1 / 1 



F 15 B 15/06 A 9(l26-dH 



*JH « 

20^IRb*^ ► V<ttfiA«lifl!l(ci^iia:»'iSlt'«Jl2 



M«>~««!lfiiCt«je2<d»Al)i:rx h vo^is 
l; » S <r «|i ^ t T a j!« 



http://www4.ipcll.ncipi.go.jp/NSAPITMP/web022/20050914055032806446.gif 



09/13/2005 



1 / 1 



c K R-r « 5!? [Sj K 9«l « 3 >!- *a 

(3) ±E» 1 ©f¥fliS«fcU!» 3of«jSSO?^> 



?IBI! ^4-34203 

^^J t t:-3?1M!= P"J >i^*a't. 



Kft X y > ^'f- » - 3^4 1 . 4 2 F^«= , & * tr 

C<^39-;'?'**T4 5 *t to* 1*4 OitBSC-fctTi 

•> »P vy 3^ a -"3^4 1 , 4 2(Ctt« 
aC^A^r^ 2'9«fl!tt«ff>n4 8. 4 9;i<Jftl:r& 

S^mb'x h ^^4 3, 4 4<i>Pi^iiiC)i',XBt 



4 4«rtiS«-fi'LSrx — «<0k*^ I- 3 

mm<r>ey(. ^ >4 4 i>!n«o>;i6i(c a Silled 

74 6 «^(S{|£« es Oiitex f V4 

4 4 «>i3Lis«>7k ha- f^«m:»nnM^^ 

tt\«r, tt:i&Ol?ftiR«ii:a4 9, 49:&<« 



http://www4.ipdl.ncipl.go.jp/NSAPITMP/web022/2005091 40550499381 87.gif 09/1 3/2005 



1 / 1 



Ti^sors ti):4«i4 0Oii):i!if;i'^tt|iE»s^ 
in « c «> -3 a«« t s ic » 



£^ y ;^ A - 7* 1*1 *: » 1 o *^fl!j tr X h > 



« 2 o> 18 » ' ^ ~ t ft » » « i * /i^ L T J: 8 ^ f X 

http://www4.ipdl.ncipl.go.jp/NSAPITMP/web022/2005091 



C9 iPI- in b* ^ > & ^ 09 b- ;( h > BS « «P 4 (& fl 
b'X J. :/i*fit'i;|!fil)t*-«*|SiK»*Hft 

«) ^ n ft fft □ » «i in m «» 1^ r. > «■ 4» « > 

40551 1 6703830.gif 09/1 3/2005 



1 / 1 



7? id it if in, 2<oft<Rb*;^ h >Or^i5i» 

l:£l?t3]tx 19 2«>f«K%ii^a»>€»iaS^»S«lc« 
X 011(^8 S SAL. -'fK«le2<!> 



?$II3?4-3<I203 

*/;ai«3S (2) icHlCr Jiixfc 
«= a It 3 -(■ W «a <0 »» * K j: •» T fr *Sc ■? 

h >o«K«ffi^ta»e» 1 t/ittSC- 



-CStt-e * « * V U *f -9 T l» 



D9a, 9 b *»&fi)*ui*«>S'M ^^'f^a 



http://www4.ipdl.ncipi.go.jp/NSAPITMP/web022/200509l4055131092453.gif 



09/13/2005 



1 / 1 



iy'J>VS I OHOtS 1 Oi^Oeitrx h > 1 0 B«e»i 

1 s A«-«iVRa I 7 ct »^ i/»j>/*^a-r 
m«n«i»i or^ffisc iicn.a trite!), 

I' 5 A«)tt»«fiPl 7 btif- t.-f Pirn 
iS&i^flie;; h ;/l 0 B, i i A ortiai«c^. •» t 

©JB©'*- t 2 e**3ii&3 *ir*i*)H w<oK»'< 



1*1 SeUsViJ Vj^'S 2flf«.1{$2^(9fln:: 
1 1 Ai94>£>% 1 6 A'&;i9 ^ KgiSgicK; 

t:yt.h>Hi 9 BA-«Mma 1 &« li. 
lOA. 1 0 B K«t -y-rasin^sHtiMiii 

ft«S5iRf ?t ^ > 1 1 A. JlB<=*-» 

r S TTs ^•'J<J> 3. 9 lis f * h > 1 0 A 
B, 11 A. 1 1 B<^ni9fl3(Ctiit6i&;eifl 

fiHtfflfiooy ✓?"c*»). «f^f<0 2 0.«kr 

lOB, 1 1 A04]£,fl.l s B. 16A« 



X h >«i 1 5 Al*?Ojj!t*/8af2 1 A*i>tTfiJ 1 
* a i - ^'.O ft ftS *Jft W -J- « . 



^.tfXf^lOe, 1 1 A*«^ffi (5<B3P 
«WUtll'J'i#U, JR2<i9ff«&C 2fr ^> 

1. C 3«:®^'5€^*mi)tr:s t- >1 0 A, 
<!>niD«if^ffl LrCll<>l^:«.>>;'lOA, 

C«<iA*3lBJft'*- 1 2 A^ f 7i >W 
-7rlS6 * b*:^ h > 1 0 A, 13 

>#^-f » - 7 1 , 2.p»9«-±e<!(cis*« 

Hi 5BliJt-,T:tS^6n«f:^ I->1 0 
ISO*. ->y>^*-ji-:/i. 2f*)*:^ft 



http://www4.ipcll.ncipi.go.jp/NSAPITMP/web022/2005091 40551 43874371 .gif 



09/13/2005 



1 / 1 



<!>>?fflSC 2ft i«(*a»5 2 1 A, 2 1BteJ;o 
OA, 1 OBllB<*&:&^lql <P i . P2l5&liix: 

ffi««c*<*?»fc* I' >i 1 A. 11 



ao-r « = i - 9 1 3 A. 131 

h y/T-«r5)CKRj!.j«o;!^ h -J*/*-© tea* 
lulls i' $o 

je«(«n:bl».?l2 3 Ai: t'x hMil 

- 2 2B^ff»«^^£ If >2 4 B«<i8l^tT 
2 0^liSC 2 ic«A«tt«^. ±,3SLh^ 



ttf^i:«-^*J&b*X h > 1 0 A, 10B«»J:Cr{ 
lA. 1 1 B«igj|*ffftS»?Tj/iJ >y^.-r 

ttffiPIAIKA'^- 1 2 A<t>£;$|S]'^OiiiSjiXil^: 

t'>24A, 2 4 Bii^^-tiiy'*- 2 2 

-&t::»ex h > 1 0 A. 10BSJ({;i'l 

A, 1 1 B;}<avNt?is^«^«»(%'^{^*&»difi! 

t. 1 2 A«£^fS3-*v«DKI»SJ|»£|BI!! 



*J I- 2 6 A t-:ttes{RI(&tt 
- J 2 Auttaiftf: kV2 7 AA«iSRt. 

^ it ^ 2 5 «Pfi9»jKtr%f£«F X *^ V 
6 BteW««y«!K«'«- I 2 B n./; 
2 7 B*<ja«tTl»S* 

A-^-^PffoS-fx ^ 0 A. lOBiJ-fetf 
A. 1 1 B«>Ei'«:ja6jfir*3Pft'^OiBjigii 
J:-»Ts 2 A>?<JS:3?Huej«ifft 

f>27A, 2 7 BJceST* V ^ a - 



http://www4.ipdl.ncipi.go.jp/NSAPITMP/web022/20050914055207907620.gif 



09/13/2005 



1 / 1 



h T3 - ^ J^KSfSf-Xr^ t£ (sits ^ « « 

3!£»{SI&r 9 7d j::-'Jr%-jS 1 1 Bsc jg-^^i^TSS 

i32S, 2 9 ^S'^KS t f: i>©'C* « fca 



4-34203 

1 0 B «j jir/a 1 A, ijB*<3Y;nx<s 

2 9K*;KLT£t'l:»ffi-f ii^CJ^y > 
^<9^ d 9(4 ^^t^fi;S(9f1S^SC 4. C 

c 3f^0fsttijfi($'S-(?i9etri'O6 <fc 

B«<fcCFl lA. 1 IB) iT'fA'lift 



£ (0 jtiifi^ nr. t»>)tt3 ^.l:iSftgl«• 
^ IP r 4¥ ft ft » itt A ff n 6 • 



S t « M n 8 « ft M $ 4i T i> « , 

^ <o « ^ IK f& S « S 9 « £ « 

1 I A 3 -f JUif.ia 3 2 K L T y > 
'71. 2l*i«£??ieit-fijSSl»-r 8 



http://www4.iDcll.ncipi.go.jp/NSAPITMP/web022/2005091 405521 7576591 .gif 09/1 3/2005 



1 / 1 



*^»J vy-^a-T- J , 2rt«>in«tfA h>l OA. 
1 1 B*f. ST'T ^iaria3 2. 3 3«5l«^ntj: 

aa'ifUti'f CK-'UKU Z«»m-V:ti^ JI9a8*'i<9l, 



»lia ¥4-34203 
>a>nfR'C»4 0(FJ«S«!>Jt* A4?-t-sm 



x-yo-SilS«*^-i-«»R0s ?i52Br**»l{S 
- AfRffiSa, 5ES»Sr3BI<t>B - £ 

http://www4.ipdl.ncipi.go.jp/NSAPITMP/web022/20050914055226498596.gif 



BB««t!>tf X ► >iB<g»r ;'^^*A-#«' 
||l;ilBr« 

3 -£E):0M A-'PA^^'9 if >{r 

lOA. loe, iiA. iiB"'e:x>> 

J 2 A, 1 2 B..-^gl^-'*- 
J 3 A. I B-'r V i^¥r 

1 4 •• t'^* >*-'7 
ISA. 15 B-Wt^?t*X h >« 
17e. 17b. iSa, I8b -na 

2 1 A. 2 18 -^itiStt 
2 2 -1'^'- 2 3 A. 2 3B "fi?l 

09/13/2005 



1 / 1 



SI. &2" U'J>i^ 



»l)fl¥4-34203 

n I m 




% 2 




m 3 




http://www4.ipdl.ncipi.go.jp/NSAPITMP/web022/20050914055234029794.gif 



09/13/2005 



1 / 1 



4 m 




http://www4.ipdl.ncipi.go.jp/NSAPITMP/web022/2005091 4055242000579.gif 09/1 3/2005 



1 / 1 





m s m 




http://www4.ipdl.ncipi.go.jp/NSAPITMP/web022/2005091 4055300671 772.gif 09/1 3/2005 



1 / 1 



ff fin ¥4-34203 




http://www4.ipdl.nclpi.go.jp/NSAPITMP/web022/2005091 40553083291 02.gif 09/1 3/2005 



1 / 1 



f&t2 m 





/ 1 



91 S3 74-34303 





This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images wilhin this doctimerif are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



^g[^BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHriE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBrr(S) SUBMITTED ARE POOR QUALFTY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents mil not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



BEST AVAILABLE IMAGES 




BLACK BORDERS 




IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



ADED TEXT OR DRAWING 



